Arterial spin labeling (ASL) perfusion MRI is a relatively novel technique that can allow for quantitative measurement of cerebral blood flow (CBF) by using magnetically labeled arterial blood water as an endogenous tracer. Available data on resting CBF in schizophrenia primarily come from invasive and expensive nuclear medicine techniques that are often limited to small samples and yield mixed results. The noninvasive nature of ASL offers promise for larger-scale studies. The utility of this approach was examined in 24 healthy controls and 30 patients with schizophrenia. Differences between groups in quantitative CBF were assessed, as were relationships between CBF and psychiatric symptoms. Group comparisons demonstrated greater CBF for controls in several regions including bilateral precuneus and middle frontal gyrus. Patients showed increased CBF in left putamen/superior corona radiata and right middle temporal gyrus. For patients, greater severity of negative symptoms was associated with reduced CBF in bilateral superior temporal gyrus, cingulate gyrus, and left middle frontal gyrus. Increased severity of positive symptoms was related to both higher CBF in cingulate gyrus and superior frontal gyrus and decreased CBF in precentral gyrus/middle frontal gyrus. These findings support the feasibility and utility of implementing ASL in schizophrenia research and expand upon previous results.
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Introduction
Studies of cerebral blood flow (CBF) in schizophrenia have been of interest since Kety and Schmidt first applied their nitrous oxide inhalation method to study the disorder (Kety et al., 1948) . While Kety and Schmidt failed to find differences between patients and healthy individuals in CBF for the brain as a whole, they proposed that regional differences could provide clues to neural substrates of schizophrenia. Several years and technological advances later, this expectation was supported by the development of nuclear medicine techniques for measuring regional CBF such as positron emission tomography (PET) and single photon emission computerized tomography (SPECT), which have revealed more focal and nuanced abnormalities in the CBF of individuals with schizophrenia.
Although variable, results have largely highlighted decreased CBF in specific brain areas such as frontal and temporal regions (Erkwoh et al., 1999; Taylor et al., 1999; Esel et al., 2000; Malaspina et al., 2004) . In regard to frontal regions, and perhaps contributing to inconsistencies in results, hypofrontality appears to be most pronounced during active engagement in cognitive tasks (for reviews, see (Andreasen et al., 1992; Chua and McKenna, 1995; Gur and Gur, 1995; Weinberger and Berman, 1996 ; for a meta-analysis, see Hill et al., 2004) . Additional findings include abnormal hemispheric laterality (Sheppard et al., 1983; Gur et al., 1985) and abnormal anterior posterior gradients that may contribute to findings of hypofrontality (Mathew et al., 1988) ; for reviews see (Gur, 1995; Bachneff, 1996) . Utilization of these methods has also clarified the relationships between symptomatology and regional hyper-and hypoperfusion at rest. Specifically, increased severity of negative symptoms has been associated with reduced CBF in frontal and temporal regions as well as the thalamus (Lewis et al., 1992; Sabri et al., 1997; Min et al., 1999; Esel et al., 2000) , and positive symptoms have been associated with increased CBF in temporal (Mathew et al., 1988; Parellada et al., 1998; Esel et al., 2000; Kohno et al., 2006; Horn et al., 2009 ), parietal (Mathew et al., 1988 Erkwoh et al., 1999; Esel et al., 2000; Franck et al., 2002) , and frontal regions (Erkwoh et al., 1999; Horn et al., 2009) , as well as decreased CBF in posterior cingulate gyrus and lingual gyrus (Liddle et al., 1992; Franck et al., 2002 
